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Indonesian Forestry
D. W. BENSEND and WIRATMOKO SUKOTJO*
INDONESIA  COnSiStS  Of  an  island  Chain  3,OOO  miles
long   spanning   the   ocean   from   Malaya   in   South-
eastern  Asia  to  Australia.    The   archipelago  is   sur-
rounded  by  the  Pacific  and  Indian  Oceans  and  the
South   China   Sea.    The   land   area   of  Indonesia   is
roughly  equivalent  to  the  land  area  of  the  United
States   East   of   the   Mississippi   River.    The   major
islands  include  Java,  Kalimantan,  (Indonesian  part
* Dr. Bensend  served  a period of  18 monlths on the  Univ-
ersilty   of   Kentucky   Contract   team   at   lthle  Faculty   of
Agriculture    and   Forestry,    University   of   Indonesia.,
Bogor,   Java,   Indonesia.    The   Universilty  of  Kentucky
was  operating  under  a  contract  with  the  U.  S.  Agency
of Intemational  Development.
Mr.  Wiratmoko  Sukotjo  is  a  member  of  the  Forestry
teaching  staff  at  the  Universilty of  Indonlesia  in  Bogor.
At lthe present tine, he its  taking graduate work at Iowa
State  University.
of   Borneo),   Sulawesi   (Celebes),   Sumatra,   and   a
number  of  the  islands  in  the  Lesser  Sunda  group
including  Bali,   Lombok,   Sumbawa,   Sumba,   Flores,
and   Timor.    The   latter   group   of   Islands   are   the
renowned  <<Spice  Islands!J.   More  recently,  West  Irian
(New Guinea)  was  transferred  to  the jurisdiction of
Indonesia,  and  now  is  included  in  the  some  3,000
islands  making  up  the  archipelago.
A  volcanic  range  forms  a  backbone  through  the
center  of  most  of  the  important  islands.    Rapidly
flowing rivers tumble off the slopes of these volcanic
mountains  and  provide  the  water  for  irrigation  of
the  rice  fields  below.   The  climate  is  typically  tropi-
cal  with  the  temperature  variation  throughout  the
country  from  61o   to  97O  F.    In  most  places,  how-
ever,  the  temperature  range  is  only from  70o  to  85O
F.   Relative humidities  are  continously  high,  averag-
ing  between   75   and   8597o.    Indonesia  is   generally
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blessed  with   abundant  rainfall  varying  by  regions
from 70'' to  144''.   There are two distinct seasons,  the
wet monsoons  and the dry monsoons.   The wet mon-
soons   (trade  winds  from   the  northwest)   begin  in
late  October  or  November  and  continue  through  the
months   of   April   and   May,   generally   terminating
sometime  in  June.   Even  with  this  intense  rainfall,
the  sun  shines  practically  every  morning,  the  rains
coming in the afternoon and evening.
There  are  approximately  97  million  people  in  In-
donesia  making  it  on  a  population  basis,  the  sixth
largest  country.   On  the  Island  of Java  alone,  repre-
senting  only  697o   of  the  land  area,  there  are  some
60 million people.   This makes Java one  of the most
densely populated  areas  in  the  world  with  a  concen-
tra.tion of approximately loo persons per square mile.
About  95%   of the  people  are  of Malayan origin,  397o
are  Chinese,  Arabs,  and Indians,  and  the  remainder
represent people from many nations including Europ-
eans   and   Americans.    From   the   lst   to   the   13t-h
Century,   the   Hindu  religion  was  the  predominant
faith   in   Indonesia.    In   the   13th   Century,   Moslem
groups moved in, and at the present time, Bali is the
only   stronghold  of  the   Hindu  faith,   Islam  having
spread   throughout   the   reslt   of   Indonesia.   Current
figures  indicate  that  9097o   of  the  people  are  of  the
Moslem  faith.
Indonesia is  an  agrarian  country with  7597o   of  the
people  living  on  very  small  farms  at  a  subsistence
level.   In  most  cases,  agriculture is  carried  on  using
the  same  techniques  and  tools  that  were  used  hun-
dreds of years  ago.   The per capita income in  Indon-
esia is  about  $40  a year depending  upon  the  rate  of
exchange  used.   Great efforts  are  being made by  the
Indonesian   government   to   move   the   people   from
Java  to  the  outer  Islands  which  are  very  sparsely
populated.    About   50   thousand   people   are   being
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moved  yearly.    On  the  other  hand,   the  population
increase in Indonesia. is about 2 million people yearly.
Even with very rapid technological advancement, the
task  of improving  the economic  status  of the  people
is a most difficult one.
In  the  year  1596,  the  first  Dutch  ship  landed  in
Indonesia   and   in   161O,   the   first   Dutch   Governor
General  was  appointed  to  rule  over  the  then  called,
<tEast  IndiesJJ.   The  Dutch  ruled  Indonesia  from  that
date  until  1942 with  the exception of the years  1811
to  1814  when  the  British  governed  the  Island  coun-
try.   In  March,  1942,  the  Japanese  forces  conquered
Indonesia. driving the Dutch forces from the Islands.
In  August,   1945,  the  Japanese  capitulated,  and  on
August   17  of  that  year,  the  Republic  of  Indonesia
was   proclaimed.    This   was   followed   by   organized
resistance  and  guerilla  warfare  against  the  return-
ing  Dutch.    Finally  in  December,   1949,  the  Dutch
conceded   and   gave   Indonesia   their   independence.
During  this  period  of  time  several  rebel  groups  in-
cluding  groups   of  the  Islam  faith  who  wished   to
make  Indonesia  a  Moslem  state  sprang  up  in  many
of  the  Islands.   It was necessary  for  the  central  gov-
ernment   to   put   down   several   rebellions.    Over   a
period of years the  security of the country was  grad-
ually improved,  but  it  was  not  until  early  1962  that
the  rebel  leader  in  West  Java,   along  with   several
hundred of his followers,  were finally captured.
After  gaining  her  independence,  Indonesia  found
herself  lacking  the  trained  manpower  required  for
the    development    of    an    independent    state.     For
example,  in  1945,  there was  only one  college-trained
Indonesian  forester  in  all  of  Indonesia.   Other  pro-
fessions  were  likewise  extremely  shorthanded.   ivlen
trained  or  experienced  in  government  were  in  great
demand.   At  the  beginning  of  World  War  II,  there
were  only  2,000  Indonesian  sltudents  in  colleges  and
ll
universities  out  of  a  population  of  some  8O  million.
The  result  of  all  this  made  it  extremely  difficult  to
organize  the  government  and  stabilize  the  economy.
In  many  cases,  the  people  did  not  know how  to  use
their  new  freedom  after  so  many  centuries  of  dom-
ination by a foreign country.
INDONESIAN  FORESTS
The  Island  of  Java,  although  heavily  populated,
has about 2397o  of the land area in forests.   The most
notable  are  the  Teak  Forests  consisting  of  approxi-
mately 800,000 hectares.   These  are  among the most
intensively managed forests of the world.
After harvesting the mature  Teak timber,  an  agri-
cultural  technique  known  as  the  t<Taungija  System»'
is  used  to reestablish  the  new  plantation.   A  farmer
is allocated from lA  to  I/2 hectare (0.62 to  1.23 Acres)
of  land  on  which  he  may  grow  vegetable  crops  for
one year.   At the end of that time, he establishes  the
new Teak plantation by planting  3  seedlings at  each
tree  location   and   continuing   to   crop   between   the
trees  for  another  3  years.   At  the  end  of  this  time,
the  plantation  is  thinned  to  one  ,tree  at  each  loca-
tion   and   the   farmer  is   moved   to   a  new   area   of
land   to   ,repealt   the   same   procedure.   The   planta-
tion is  thinned  every 5  years  until it reaches  an  age
of  2O,  and  then  thinned  every  lO  years  until  matur-
ity.   At  the  end  of the  80-year financial  rotation,  the
trees  are  girdled  and  allowed  to  dry  on  the  stump,
cut by means  of handsaws  and  axes  and  skidded  by
oxen.   At  the landings,  they  are hand-loaded  on rail-
road cars and hauled to government log yards where
they  are  carefully  graded  and  marked.   The  top  log
grades  are  used  for  export,  medium  grades  are  sold
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locally,  and  the  poor logs  are  cut  in the  government
sawmills.   The  very  heavy  population  pressure  gives
rise  to  the  serious  problem  of  unauthorized  removal
of  timber  leaving  some  areas  rather  poorly  stocked
at the termination of the rotation.
On  the  higher  elevations  in  Java,  P£7®ttS  mCrqt,S¢¢
Jungh  et  DeVriese  a.nd  Agathis  loranthifotia  Sate,sb
have  been  quite  extensively  planted  in  anticipation
of  the   development   of  a  paper  industry   so  badly
needed  by  the  country.   The  growth  of  these  species
is  excellent.   For  example,  on  good  sites,  Pi7¬t,S  mC'7`-
fa2,S££ reaches  a height  Of 36.9  meters  ( 120  feet)  and
a   diameter   breast   high   of   53.1    centimeters    (21
inches)  in a period of 25 years.   This  gives a volume
production  of  about  356  cubic  meters  per  hectare
(approximately 5OOO  cubic feet per acre).   The pine,
however,  tends  to  be  somewhat  crooked,  indicating
the  possibilities  of genetic improvement.
In  Western  Java,  AZZ,£zzicl   fcI'CCltC2  Back  has   been
widely  planted  by  fa.rmers  and  estate  managers.    It
is  planted  as  individual  trees  or  very  small  groves
on  the  edge  of rice  fields  and  other  areas unsuitable
for agriculture.   In  some  cases, it forms an overstory
for  farm   crops.    It  is  very-low   density  wood  used
mostly  for  boxes  and  low-cost  house  construction  in
the  native  villages.    If  open  planted  on  reasonably
good  soil, it  grows very rapidly,  attaining a diameter
breast high of about  12''-14 .  .  in 8 years.   At the pre-
sent  time,  it  is  cut  on  a  6-8  year rotation.   It  is  ex-
tremely  intolerant,  and in recent  years,  has  been  at-
tacked by  the  Albizzia borer which riddles  the  trunk
and branches  and kills the tree.   Unless control mea-
sures  are  found,  the future  of  this  tree  is  somewhat
in question.
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On  the more  rugged mountain  slopes,  the  tropical
rain  forests  are  found  forming  a  maze  of limby,  de-
formed  trees  intertwined  with  vines  and  supporting
many  types  of  ferns  with  aerial  roots.   The  under-
growth  is  extremely  dense,  requiring  one  to  cut  his
way  through.   At  the  present  time,  these  forests  are
considered  protection  forests,  and  have  not  been  de-
veloped for the production of timber.  The large num-
ber   of   species   involved   and   the   maze   of   under-
growth  presents  a  serious  silvicultural  problem.   As
long as there is much to be done on the more access-
ible forests, it is likely that little will be accomplished
in  the  management  of  these  forests  in  the  near  fu-
ture.
Along the coastline of Java are found rather large
areas  of  tide-water  forests.    In  South  Central  Java,
the Mangrove tide-water forests consists of a number
of  species  including  B7~t,gttiCrCI  SPP.,  RJ®izopJlorcl  spp.
and others.   These  timbers are excellent for fuel and
charcoal  production  because  of  their  high  density.
The  bark  of  certain  of  these  woods  is  also  an  im-
portant   source   of   tannin.    The   Bruguiera   Forests
are  managed  on  a  4O-year  rota.tion  and  logged  by
digging  small  canals  about  3'  wide leading  out  into
the  forests  from  the  rivers.    The  trees   are  cut  bv
hand  into   short   bolts,   carried   to  the   canals,   and
hauled  out in dugouts.   Natural reproduction is  easy
to  attain,  and  the  future  of the  forest  seems reason-
ably well assured.
In  Northwest  Sumatra,  large  areas  of  P¢7t2tS  Mc7--
fee,sid have been planted  and now supply a newly con-
structed  pulp  and  paper  mill.    In  Southeastern  Su-
matra,  the  huge  rubber  plantations,  operated  on  a
30-year  rotation,  are  being  appraised  as  a  source  of
raw  materials  for  the  development  of  a  rayon  in-
A  twenty  year  old  stand
of  Shorea  in  West  Java.
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dustry.   Borneo also has quite large areas of pine and
Agathis  which  support  a  number  of  sawmills  and
may well supply a paper industry in the future.
The  population density of the  outer Islands is low
and  the  land  area  is  about  55  to  8097o   forested  de-
pending   on   the  island.    Undeveloped   tropical   Dip-
terocarp  Forests  cover  extensive  areas  on  many  of
these   Islands,   particularly   Borneo.    Indonesia   has
some  4,OOO  tree  species  and  in  the  Dipterocary  For-
ests,  the  greatest  number  are  found.   Often,  several
hundred   species   of   timber   are   found   on   a   small
area  of  land.    This  presents  an  extremely  complex
problem   in   both   silviculture   and   utilization.    Be-
cause of the extreme variation in properties  and low
volumes  of  any  one  species  development  of  satisfac-
tory markets is largely  an unsolved problem.
To  meet  the  great  demand  for  technically-trained
people, many professional high  schools have been es-
tablished in Indonesia.   In these high schools, mathe-
matics,  physics,  chemistry  and  other  standard  high
school  subjects  are  taught  as  well  as  certain  of  the
professional  courses.   In  some  respects,  they  resem-
ble  vocational  schools in  the  United  States.  In  Indo-
nesia, there is one forestry high school.  The National
Forest  Service is  well  organized  and  employs  gradu-
ates  from  this  high  school in  the lower level  profes-
sional  positions.    The  better  students  from  the  for-
estry  high  school  as  well  as  students  interested  in
forestry from any other high schools are given  schol-
arships at the universities.
There  are  two  university  forestry  schools  in  Indo-
nesia.   The  largest  and  best  equipped  is  the  Depart-
ment  of  Forestry  at  the  University  of  Indonesia,  in
Bogor, which is about 40 miles south of Djakarta, on
the  Island  of Java.   The  Forestry Department  at  the
l3
University was established in  1942 and administered
by  staff  members  working  on  a  part-time  basis.  Us-
ually  the  staff  members  were  employees  of  the  For-
est Service or Forest Research Institute and appeared
on  the  campus  for lectures  one  or  two  days  a  week
depending upon their teaching schedule. Their duties
often required  them  to be  away from Bogor for long
periods  of  time  leaving  their  classes  without  guid-
ance.   The  Forestry  Department,  consequently,  was
rather  loosely  organized,  but  lack  of  trained  man-
power  left  no  other  alternative.    In   1958,   using   a
grant  received  from  the  Rockefeller  Foundation,  a
promising  young  forester  was  sent  to  Syracuse  for
advanced  training in wood  technology.   Upon his re-
tum with  a masters degree, Mr.  Sunarjo was named
the  first  full-time  Head  of  the  Department  of  For-
estry  in   1960.    In  the  meantime,  the  University  of
Kentucky,   under   contract   with   what   is   now   AID
(Agency  for  International  Development)  established
a  professional  team  at  the  Faculty  of  Agriculture.
University  of  Indonesia,   at  Bogor.    Several  capable
foresters  were  selected  and  sent  to  various  universi-
ties in the United  States for advanced  training.   The
numbers include  Silviculture  4,  Management  1.  Eco-
nomics  1,  Mensuration  2,  Wood  chemistry  3,  Wood
physics  1,  Logging  1,  and Forest Engineering  1.  Sev-
eral  of these  men have  now returned  to  the  campus
and taken up teaching duties while others will be re-
turning in  the  near future.   At  the  present  time,  we
have two of these men taking graduate work at Iowa
State;  Affendi  Anwar`  in  mensuration  and  statistics;
and Wiratmoko, in silviculture.
In  March,   1961,   the   senior  author   (Dwight  W.
Bensend)  of this paDer joined  the Kentucky Contract
Team  as  the  first  team  forester.    He  taught  three
courses during his  18 month period of service.   Other
Affendi   Anwar   collecting
an    increment    core    for
specific     gravity     analysis
from    z\    P£nus    merhus§£
growing   in   a   plantation
in  the  mountains  of 'Vest
Java.
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responsibilities  included   serving  on   the  faculty  of
agriculture  and foTelSltry Curriculum  COmmitteeS,  and
the selection and ordering of equipment for all phases
of forestry.   Many field trips were taken on Java. and
a rather  extensive  trip  was  made  with  Mr.  Sunarjo,
Head  of  the  Forestry  Department,  and  Mr.  Sanusi,
instructor  in logging  and  milling,  to  the  Philippines
and  Malaya.   The  object  was  to  study  forest  extrac-
tions  (logging)  and  forestry  education  and  adminis-
tration in these neighboring countries.
A research project was started involving a study of
the  relation  of  site  to  the  productive  capacity  and
wood  quality of Pi7Ct,S mC7-kt,S¬¬'.   Several forestry staff
members  were  involved  as  well  as  members  of  the
Soils  Department.    The  two  graduate  students  now
at  Iowa  State  were  particularly  active  in  the  project
planning  and  collection  of  data.   It  is  hoped  that  at
least one of them will be able to use the data for his
thesis requirement.
Recently,  a  project  has  been  started  involving  a
study  of  the  properties  of  a  Balinese  carving  wood
(McI73i!kCl7'CIKat,ki).   Indonesia,  and  particularly  Bali,
produces  some  of  the  finest  wood  carvings  in  the
world.    Bringing   those   carvings   to   drier   climates
presents serious problems in shrinking and checking,
which in turn, hamper the development of an export
industry.    Treatment  with  polyethylene   glycol  is   a
possibility,  but  the  cost  is  too  great  at  the  present
time  for  application  in  Indonesia.    It  is  hoped  that
this research will aid in the solution of this problem.
The  assignment  on  the  Kentucky  Contract  Team
was  an  extremely  interesting  and  challenging  one,
It is most  gratifying to have the  opportunity to be  of
service  in  a  developing  country.    Many  friendships
were developed there which  add much  to the enrich-
ment of life.
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